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	4. Introduction
Exploration, drilling, production,  transportation and refining are all processes common to the Oil & Gas industry and
require a system of infrastructure to allow them to be carried out. Offshore oil & gas production features some of the
world’s most interesting design challenges as the infrastructure can be located in some of the world’s harshest
environments. Onshore production also exists with some of the largest producers of onshore oil & gas being Russia,
Saudi Arabia and the United States.
 


	5. The Oil &  Gas Production Stream
• Upstream: The exploration and extraction of oil & gas
• Midstream: Storage, processing and transportation of resources
• Downstream: The refining, distribution and marketing of oil & gas products
 


	6. What drives infrastructure  decisions?
The goal of the petroleum industry is to make financial profit. If the venture looks profitable after a feasibility study is
performed; the FEED (front end engineering design) stage begins.
The design and infrastructure choices will be based on a mix of economic and technical reasons.
 Economic:
 Every decision must be made with a financial implication in mind. The aim is to set up an installation as efficiently
and economically as possible to return as much profit as possible.
 Technical
 What the installation requires in order to operate safely and efficiently:
 Onshore engineering: Infrastructure choices can begin with the size and type of reservoir discovered. Then
the type of transportation can be decided based on what will be most economically efficient for the
installation.
 Offshore engineering: choosing to transport the resources by tanker or pipeline can affect the size of the
process area (increase the topsides weight). Other factors that influence the platform type are the location
of the field (i.e. water depth and environment) and the type of access required to the platform.
Perhaps one of the biggest influences for the decisions regarding infrastructure is the size and type of reservoir (i.e.
how financially lucrative it will be)
 


	7. What drives infrastructure  decisions?
Market Drivers
 


	8. Offshore Structures
The first  offshore platform was a jacket structure constructed in 1947 approximately 30km off the coast of Louisiana.
Today there are over 10,000 offshore structures in the world. These platforms can range from a few tens of tonnes to
several hundred thousand tonnes and the water depths they reside in can range from 1m – 2km. Typically they are
constructed from steel and concrete.
All offshore platforms must fulfil a design criteria which includes being able to withstand:
• Wave loads
• The weight of the topsides
• Wind loads
• Current loads
• Corrosion and fatigue (with maintenance)
Due to the various water depths, environments and potential production of oil and gas fields; many different types of
structures are used.
 


	9. Global distribution of  offshore oil & gas developments
 


	10. Offshore Platforms
Water depths  have a large influence on the type of structure chosen for an offshore installation. Here is an overview of
some of the types of structures used. Generally they are split into ‘fixed’ and ‘floating’. Fixed structures do not change
their geographical position whereas most floating structures can be moved to different locations if needed.
 


	11. Offshore Platforms
Fixed
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	13. Offshore Structures
Topsides and  below LAT
 


	14. Onshore Structures
• Drilling  rigs are built over land discovered to have oil and/or gas
• Drilling rigs sizes and types vary greatly. Some are small and mobile,
others are large and powerful
• Service rigs are used to complete wells and drilling rig is relocated to
another well. This allows for increased productivity and efficiency.
 


	15. Loadings
Typical load considerations  for all structures (onshore and offshore):
• Dead loads - The permanent loading caused by the structure
• Live loads - A loading that is considered temporarily imposed to the structure
• Environmental loads - Loads caused by environment i.e. wave, wind, ice etc.
• Construction loads - Loads associated with the construction or installation of
a structure
• Accidental loads - Loads caused by unexpected events such as impact or
explosion
• Onshore structures are typically dominated by dead loads and live loads.
• Offshore structures are typically dominated by environmental loads.
• Environmental Loads that Commonly Affect Offshore Installations: Wind,
Wave, Current, Seabed movement
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	17. Drilling Engineering
History
• 1840’s:  Drilling for oil began when oil was discovered seeping through ground fissures in
Pennsylvania.
• Drilling was originally done for water wells and salt but this changed after people realised the
potential of oil.
• Percussion drilling was used initially to crush rock:
- Drill bit would be lifted and repeatedly dropped on the same spot and broken rock cleared by hand.
- This process was continued until the reservoir was reached, usually resulting in a blow out.
- This technique was only effective on land for reservoirs that were no more than 20m below the surface.
- Many people were killed and huge volumes of oil and gas were released to the atmosphere.
• Late 1800’s: oil and gas seeps were noticed in the sea off the coast of California and it was theorised
that there must be offshore oil fields.
• Piers were built to reach points far offshore and rotary drilling was developed because percussive
drilling was impossible in water.
• 1896: The Summerland onshore field was discovered to extend offshore and became the first
offshore oilfield to be drilled.
• Early 1900’s: Biggest growth of offshore oil and gas drilling.
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- This process was continued until the reservoir was reached, usually resulting in a blow out.
- This technique was only effective on land for reservoirs that were no more than 20m below the surface.
- Many people were killed and huge volumes of oil and gas were released to the atmosphere.
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